Differential expression pattern of extracellular matrix molecules during chondrogenesis of mesenchymal stem cells from bone marrow and adipose tissue.
Adipose-derived adult stem cells (ADASCs) or bone marrow-derived mesenchymal stem cells (BMSCs) are considered as alternative cell sources for cell-based cartilage repair due to their ability to produce cartilage-specific matrix. This article addresses the differential expression pattern of extracellular matrix (ECM) molecules in BMSCs or ADASCs following chondrogenic differentiation. Human BMSCs or ADASCs were encapsulated in alginate and cultured in TGF-beta1-containing medium for 2 or 3 weeks. Chondrospecific mRNA expression was analyzed and alternative splicing of alpha(1)-procollagen type II mRNA was monitored via reverse transcriptase-polymerase chain reaction (RT-PCR). Corresponding ECM synthesis was demonstrated using immunohistochemistry. After chondroinduction, expression of collagen type II, type X, COMP and aggrecan mRNA was 3-15-fold higher than in ADASCs. The type IIA splicing form of alpha(1)-procollagen type II was expressed in both populations, and the type IIB splicing form was exclusively detected in BMSCs. In response to TGF-beta, collagen type II and X were secreted more strongly by BMSCs than by ADASCs. BMSCs express a more mature phenotype than ADASCs after chondroinduction. TGF-beta1 induces alternative splicing of the alpha(1)-procollagen type II transcript in BMSCs, but not in ADASCs. These findings may direct the development of a cell-specific culture environment either to prevent hypertrophy in BMSCs or to promote chondrogenic maturation in ADASCs.